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©  Method  and  apparatus  for  storing/retrieving  digital  data  on  video  tape. 
@  An  input  signal  (Figure  1)  provided  to  a  video  cassette 
recorder  has  the  following  format:  a  vertical  synchronization 
pulse  (101)  followed  by  digital  data  (data  periods  1-256) 
included  in  256  data  periods.  Each  data  period  (Figure  2)  has 
32  bytes  of  data  followed  by  a  horizontal  sync  pulse  (horiz 
1-255)  which  includes  a  resynchronization  pulse.  The  first 

half  of  the  digital  data  is  the  same  as  the  last  half  of  the 
digital  data  (Figure  2).  The  last  half  of  the  digital  data  is 
inverted  so  that  the  signal  average  is  constant  (Figure  3  and 
4).  During  data  recovery,  the  last  half  is  stored  over  the  first 
half  of  data  except  during  medial  dropout  (Figure  6). 



The  i n v e n t i o n   r e l a t e s   to  s y s t e m s   f o r  

s t o r i n g   i m a g e s   and,   in  p a r t i c u l a r ,   to  a  m e t h o d   a n d  

a p p a r a t u s   fo r   s t o r i n g   and  r e t r i e v i n g   d i g i t a l   d a t a   on  a 

v i d e o   c a s s e t t e   t a p e   u s i n g   a  v i d e o   c a s s e t t e   r e c o r d e r .  

Image  s t o r a g e   s y s t e m s   e m p l o y i n g   v i d e o  

c a s s e t t e   r e c o r d e r s   a r e   we l l   known  in  t h e   p r i o r   a r t  

s u c h   as  d e s c r i b e d   in  U.S.  P a t e n t   A p p l i c a t i o n   S e r i a l  

No.  0 6 / 4 3 1 , 5 4 2 ,   f i l e d   S e p t e m b e r   30,  1 9 8 2 ,   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .   However ,   such   s y s t e m s   g e n e r a l l y  

s t o r e   f r e q u e n c y - m o d u l a t e d   a n a l o g   d a t a   a t   a  ve ry   s l o w  

d a t a   r a t e   and  do  no t   i n c l u d e   the  t y p e   of  e r r o r  

c o r r e c t i o n   which   i s   n e c e s s a r y   fo r   h i g h   d i g i t a l   d a t a  

r a t e   t r a n s f e r .  



I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   a  m e t h o d   and  s y s t e m   fo r   a c c u r a t e l y   and  q u i c k l y  

s t o r i n g   or  r e t r i e v i n g   d i g i t a l   d a t a   on  a  v i d e o   c a s s e t t e  

t a p e   u s i n g   a  v i d e o   c a s s e t t e   r e c o r d e r .  

The  i n v e n t i o n   r e l a t e s   to  a  m e t h o d   o f  

s t o r i n g   d i g i t a l   i n f o r m a t i o n   on  a  v i d e o   c a s s e t t e   t a p e  

u s i n g   a  v i d e o   c a s s e t t e   r e c o r d e r .   An  i n p u t   s i g n a l   i s  

p r o v i d e d   to  the   r e c o r d e r   f o r   r e c o r d i n g   on to   the   t a p e ,  

t h e   i n p u t   s i g n a l   b e i n g   r e p r e s e n t a t i v e   of  the   v i d e o  

i n f o r m a t i o n .  A   f i r s t   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e  

i s   p r o v i d e d   to  the   r e c o r d e r   as  p a r t   of  the   i n p u t  

s i g n a l .   D i g i t a l   d a t a   e n c o d e d   in  "A"  d a t a   p e r i o d s  

b e t w e e n   e a c h   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e   a r e  

p r o v i d e d   to   the   r e c o r d e r   as  p a r t   of  t he   i n p u t   s i g n a l .  

E a c h   d a t a   p e r i o d   has  "B"  b y t e s   of  d a t a   w h e r e i n   A  and  B 

a r e   p o s i t i v e   i n t e g e r s .   A  r e s y n c h r o n i z a t i o n   p u l s e   i s  

p r o v i d e d   as  p a r t   of  the   i n p u t   s i g n a l   f o r   r e c o r d i n g   o n  

t h e   c a s s e t t e   b e f o r e   the   b e g i n n i n g   of  each   d a t a   p e r i o d .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  a  me thod   f o r  

r e c o v e r i n g   d i g i t a l   i n f o r m a t i o n   on  a  v i d e o   c a s s e t t e  

t a p e   u s i n g   a  v i d e o   c a s s e t t e   r e c o r d e r .   An  o u t p u t   s i g n a l  

i s   d e t e c t e d   f rom  the  r e c o r d e r   as  the   r e c o r d e r   r e a d s  

t h e   t a p e ,   t he   o u t p u t   s i g n a l   b e i n g   r e p r e s e n t a t i v e   o f  

t h e   d i g i t a l   i n f o r m a t i o n .  A   f i r s t   v e r t i c a l  



s y n c h r o n i z a t i o n   p u l s e   i s   d e t e c t e d   as  p a r t   of  t h e  

o u t p u t   s i g n a l .   D i g i t a l   d a t a   e n c o d e d   in  "A"  d a t a  

p e r i o d s   b e t w e e n   each   f i r s t   v e r t i c a l   s y n c h r o n i z a t i o n  

p u l s e   are   d e t e c t e d   as  p a r t   of  t he   o u t p u t   s i g n a l .   A 

r e s y n c h r o n i z a t i o n   p u l s e   i s   d e t e c t e d   b e f o r e   t h e  

b e g i n n i n g   of  each   s a i d   d a t a   p e r i o d   as  p a r t   of  t h e  

o u t p u t   s i g n a l .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  an  a p p a r a t u s  

f o r   r e c a p t u r i n g   and  d e c o d i n g   a t   l e a s t   one  p e r i o d   o f  

d i g i t a l   d a t a   s t o r e d   on  a  v i d e o   c a s s e t t e   t a p e   as  a 

s i g n a l .   The  a p p a r a t u s   i n c l u d e s   a  v i d e o   c a s s e t t e  

r e c o r d e r   f o r   r e a d i n g   t h e   t a p e ,   d e t e c t i n g   the   s i g n a l  

and  p r o v i d i n g   an  o u t p u t   s i g n a l   c o r r e s p o n d i n g   to  t h e  

d i g i t a l   d a t a .   The  r e c o r d e r   i n c l u d e s   a  med ia   d r o p o u t  

d e t e c t o r   for   i d e n t i f y i n g   p a r t s   of  the   o u t p u t   s i g n a l  

which   are  the  r e s u l t   of  med ia   d r o p o u t s   and  means  f o r  

d e t e c t i n g   the  d i g i t a l   d a t a   r e p r e s e n t e d   by  the  o u t p u t  

s i g n a l .   Means  a re   p r o v i d e d   f o r   s t o r i n g   the   f i r s t   h a l f  

of  each  p e r i o d   of  d i g i t a l   d a t a   in  a  b u f f e r   e x c e p t   s a i d  

p a r t s   r e s u l t i n g   from  i d e n t i f i e d   med ia   d r o p o u t s  

d e t e c t e d   by  the  med ia   d r o p o u t   d e t e c t o r .   Means  a r e  

a l s o   p r o v i d e d   fo r   s t o r i n g   the   s e c o n d   h a l f   of  e a c h  

p e r i o d   of  d i g i t a l   d a t a   in  t he   b u f f e r   at  t he   s a m e  

b u f f e r   l o c a t i o n s   c o r r e s p o n d i n g   to  the   f i r s t   h a l f   o f  

each   p e r i o d   e x c e p t   s a i d   p a r t s   r e s u l t i n g   f r o m  

i d e n t i f i e d   media   d r o p o u t s   d e t e c t e d   by  the   m e d i a  

d r o p o u t   d e t e c t o r .  



For   a  b e t t e r   u n d e r s t a n d i n g   of  t he   p r e s e n t  

i n v e n t i o n ,   t o g e t h e r   w i t h   o t h e r   and  f u r t h e r   o b j e c t s ,  

r e f e r e n c e   i s   made  to  the   f o l l o w i n g   d e s c r i p t i o n ,   t a k e n  

in  c c n j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   and  i t s  

s c o p e   w i l l   be  p o i n t e d   out   in  t he   a p p e n d e d   c l a i m s .  

F i g u r e   1  i s   a  d i a g r a m   s h o w i n g   the   s i g n a l  

f o r m a t   of  a  d i g i t a l   d a t a   s i g n a l   which  is   r e c o r d e d   on  a 

v i d e c   c a s s e t t e   t a p e   a c c o r d i n g   to  the   i n v e n t i o n .  

F i g u r e   2  i s   a  d i a g r a m   s h o w i n g   the   32  b y t e s  

of  each   d a t a   p e r i o d .  

F i g u r e   3  i s   a  d i a g r a m   i l l u s t r a t i n g   v a r i o u s  

8 - b i t   b y t e s .  

F i g u r e s   4a  and  4b  a re   i l l u s t r a t i o n s   of  t h e  

maxinum  p e r i o d   of  d i g i t a l   d a t a   w i t h o u t   t r a n s i t i o n s .  

F i g u r e   5  i s   a  f u n c t i o n a l   b l o c k   d i a g r a m  

i l l u s t r a t i n g   an  e r r o r   c o r r e c t i o n   a p p a r a t u s   a c c o r d i n g  

to   the  i n v e n t i o n .  

F i g u r e   6  i s   a  d i a g r a m   i l l u s t r a t i n g   e r r o r  

c o r r e c t i o n   s t o r a g e   a c c o r d i n g   to  the   i n v e n t i o n .  

F i g u r e   1  i l l u s t r a t e s   t he   s i g n a l  f o r m a t   f o r  

a  s i g n a l   u s e d   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n .   T h e  



l o w e r   p o r t i o n   of  F i g u r e   1  i l l u s t r a t e s   the   f i e l d  

o r g a n i z a t i o n   of  the   s i g n a l .   G e n e r a l l y ,   t he   s i g n a l  

f o r m a t   must   t a k e   the   form  of  a  s t a n d a r d  

b l a c k - a n d - w h i t e   v i d e o   s i g n a l   so  t h a t   i t   can  b e  

r e c o r d e d   on  a  v i d e o   c a s s e t t e   t a p e   by  a  v i d e o   c a s s e t t e  

r e c o r d e r .  A   s i g n a l   such   as  i l l u s t r a t e d   in  F i g u r e   1 

would   be  p r o v i d e d   to  the   i n p u t   of  a  v i d e o   c a s s e t t e  

r e c o r d e r .   B e c a u s e   the   s i g n a l   f o r m a t   i s   s i m i l a r   to  a n  

NTSC  b l a c k - a n d - w h i t e   f o r m a t ,   t h e   r e c o r d e r   would   b e  

a b l e   to  r e c o r d   the   s i g n a l   o n t o   a  v i d e o   c a s s e t t e   t a p e .  

F u r t h e r m o r e ,   the   r e c o r d e r   w o u l d   be  a b l e   to  r e a d   t h e  

s i g n a l   in  the  p l a y b a c k   mode  f rom  a  v i d e o   c a s s e t t e   t a p e  

r e c o r d e d   w i th   such   a  s i g n a l   and  would   p r o v i d e   t h e  

s i g n a l   at  i t s   o u t p u t .  

The  b a s i c   f o r m a t   of  t h e   s i g n a l   i s   a 

v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e   f o l l o w e d   by  256  d a t a  

p e r i o d s .   Each  of  the   d a t a   p e r i o d s   i s   p r e c e d e d   by  a 

r e s y n c h r o n i z a t i o n   p u l s e .   In  p a r t i c u l a r ,   a s  

i l l u s t r a t e d   in  F i g u r e   1,  t h e   p r e f e r r e d   s i g n a l   f o r m a t  

i n c l u d e s   a  f i r s t   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e   V1 

f o l l o w e d   by  a  s e c o n d   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e   V2 

which   is   t h e n   f o l l o w e d   by  256  d a t a   p e r i o d s .   F i r s t  

v e r t i c a l   sync   p u l s e   V1  and  s e c o n d   v e r t i c a l   sync  p u l s e  

V2  a re   s e p a r a t e d   by  a  r e s y n c h r o n i z a t i o n   p u l s e   1 0 0 .  

The  p u r p o s e   and  f u n c t i o n   of  r e s y n c   p u l s e s   w i l l   be  

d i s c u s s e d   in  g r e a t e r   d e t a i l   b e l o w .   The  d a t a   p e r i o d s  

i l l u s t r a t e d   in  F i g u r e   1  a re   n u m b e r e d   from  1  to  2 5 6 .  



H o w e v e r ,   the   a c t u a l   number   of  d a t a   p e r i o d s   w h i c h   c a n  

be  s t o r e d   b e t w e e n   v e r t i c a l   sync  p u l s e s   d e p e n d s  o n   t h e  

l e n g t h   of  t h e   d a t a   p e r i o d   and  t h e   t o l e r a n c e s   of  t h e  

v i d e o   c a s s e t t e   r e c o r d e r .   In  o r d e r   to  c l o s e l y  

a p p r o x i m a t e   a  f o r m a t   w h i c h   i s   s i m i l a r   to  the  NTSC 

f o r m a t   and  to  be  c o m p a t i b l e   w i t h   a  v i d e o   c a s s e t t e  

r e c o r d e r ,   e a c h   d a t a   p e r i o d   a p p r o x i m a t e s   one  TV  l i n e .  

T h e r e   a re   256  TV  l i n e s   in  a  s t a n d a r d   5 1 2 - l i n e   s y s t e m .  

Each  d a t a   p e r i o d   and  h o r i z o n t a l   s y n c h r o n i z a t i o n   p e r i o d  

s h o u l d   a p p r o x i m a t e   t h e   s t a n d a r d   TV  t i m i n g   to  i n s u r e  

t h a t   the   r e c o r d e r   can  s y n c h r o n i z e   to  t he   w a v e f o r m .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   each   d a t a  

p e r i o d   i s   64  m i c r o s e c o n d s   and  c o m p r i s e s   256  b i t s   or  3 2  

b y t e s   of  i n f o r m a t i o n   as  i l l u s t r a t e d   in  F i g u r e   2 

f o l l o w e d   by  a  1 . 2 5   m i c r o s e c o n d   h o r i z o n t a l  

s y n c h r o n i z a t i o n   p u l s e .   In  o r d e r   to  o b t a i n   t he   h i g h e s t  

d a t a   s t o r a g e   r a t e   and  t he   maximum  vo lume  of  s t o r a g e   o f  

d i g i t a l   i n f o r m a t i o n ,   t he   i n v e n t i o n   e m p l o y s   a  r e c o v e r y  

s y s t e m   c o n f i g u r a t i o n   w h i c h   r e s y n c h r o n i z e s   i t s e l f   f r o m  

t h e   a c t u a l   d a t a   b e i n g   r e c o v e r e d .   In  p a r t i c u l a r ,   t h e  

i n v e n t i o n   c o n t e m p l a t e s   t h a t   t he   d a t a   r e c o v e r y   s y s t e m  

f o r   d e t e c t i n g   t h e   d i g i t a l   d a t a   a t   each   d a t a   p e r i o d  

w i l l   use  d a t a   t r a n s i t i o n s   from  1  to  0  or  0  to  1  t o  

r e s y n c h r o n i z e   t h e   d a t a   r e c o v e r y   c l o c k   which  t i m e s   t h e  

d e t e c t i o n   of  t h e   d i g i t a l   i n f o r m a t i o n .   As  a  r e s u l t ,   i t  

i s   n e c e s s a r y   to   f o r c e   d a t a   t r a n s i t i o n s   to  p r o v i d e   a  

b a s i s   fo r   w h i c h   t h e   d a t a   c l o c k   may  be  r e s y n c h r o n i z e d .  



In  o r d e r   to  f o r c e   such   d a t a   t r a n s i t i o n s ,  

the  f o l l o w i n g   r u l e   a p p l i e s   to  the   s i g n a l   f o r m a t :   a n  

a l l   z e r o   (o r   a l l   one)   b y t e   code  is   not  p e r m i t t e d   a n d  

e v e r y   o t h e r   b y t e   is   i n v e r t e d   or  m u l t i p l i e d   by  a  m i n u s  

1.  T h e r e f o r e ,   as  shown  in  F i g u r e   2,  odd  b y t e s   w i t h i n  

each  d a t a   p e r i o d   a re   m u l t i p l i e d   by  a  p l u s   one  (+1)   a n d  

even  b y t e s   a r e   m u l t i p l i e d   by  a  minus   one  ( - 1 ) .  

F i g u r e s   3  and  4  i l l u s t r a t e   v a r i o u s   8 - b i t  

by t e   c o n f i g u r a t i o n s .   R e f e r e n c e   c h a r a c t e r   301  r e f e r s  

to  an  odd  b y t e   of  d i g i t a l   v a l u e   e q u a l   to  170  a n d  

r e f e r e n c e   c h a r a c t e r   302  r e f e r s   to  an  even   b y t e   o f  

d i g i t a l   v a l u e   e q u a l   to  170.   As  is  a p p a r e n t ,   e v e n   b y t e  

302  i s   i n v e r t e d   or  m u l t i p l i e d   by  minus   one  ( - 1 )  

t h e r e b y   b e i n g   t h e   o p p o s i t e   of  odd  by t e   3 0 1 .  

S i m i l a r l y ,   r e f e r e n c e   c h a r a c t e r s   303  and  304  r e f e r   t o  

odd  and  e v e n   b y t e s   h a v i n g   a  d i g i t a l   v a l u e   e q u a l   to  8 5 ;  

r e f e r e n c e   c h a r a c t e r s   305  and  306  r e f e r   to  odd  and  e v e n  

b y t e s   h a v i n g   a  d i g i t a l   v a l u e   e q u a l   to  1;  and  r e f e r e n c e  

c h a r a c t e r s   307  and  308  r e f e r   to  odd  and  even   b y t e s  

h a v i n g   a  d i g i t a l   v a l u e   e q u a l   to  255.   B e c a u s e   t h e  

v a l u e   z e r o   i s   no t   p e r m i t t e d   f o r   a  b y t e ,   i t  i s   r e a d i l y  

a p p a r e n t   f rom  f i g u r e s   4a  and  4b  t h a t   the   m a x i m u m  

number   of   c o n t i g u o u s   b i t s   of  i n f o r m a t i o n   h a v i n g   t h e  

same  v o l t a g e   l e v e l   v a l u e   i s   22  b i t s .   In  p a r t i c u l a r ,  

as  shown  in  F i g u r e   4a  i f   an  odd  by t e   of  d i g i t a l   v a l u e  

e q u a l   to   128  i s   f o l l o w e d   by  an  even  b y t e  o f   d i g i t a l  

v a l u e   e q u a l   to  255  wh ich   i s   t hen   f o l l o w e d   by  an  o d d  



b y t e   of   d i g i t a l   v a l u e   e q u a l   to  1,  t he   l a s t   s even   b i t s  

of  t h e   f i r s t   odd  b y t e ,   a l l   e i g h t   b i t s   of  the   even  b y t e  

and  t h e   f i r s t   s e v e n   b i t s   of  t he   l a s t   odd  b y t e   a l l   h a v e  

a  z e r o   v a l u e   r e s u l t i n g   in  22  c o n t i g u o u s   b i t s   of  t h e  

same  v a l u e .   S i m i l a r l y ,   as  i l l u s t r a t e d   in   F i g u r e   4 b ,  

i f   a  f i r s t   even  b y t e   has   a  d i g i t a l   v a l u e   e q u a l   to  128  

and  t h e   n e x t   odd  b y t e   has   a  d i g i t a l   v a l u e   e q u a l   to  2 5 5  

and  t h e   l a s t   odd  b y t e   has   a  d i g i t a l   v a l u e   e q u a l   to  1 ,  

22  c o n t i g u o u s   b i t s   h a v i n g   t h e   same  v o l t a g e   l e v e l   v a l u e  

w i l l   r e s u l t .   T h e r e f o r e ,   by  no t   a l l o w i n g   a  z e ro   v a l u e  

b y t e   and  by  m u l t i p l y i n g   e v e r y   o t h e r   b y t e   by  a  m i n u s  

one  ( - 1 ) ,   a t   l e a s t   one  d a t a   t r a n s i t i o n   f o r   e v e r y   22  

b i t s   of  i n f o r m a t i o n   i s   g u a r a n t e e d .  

T h i s   means  t h a t   t h e   d a t a   c l o c k   w i l l   b e  

r e s y n c h r o n i z e d   by  a  t r a n s i t i o n   a t   l e a s t   e v e r y   2 2  

b i t s .   As  l ong   as  the   d a t a   c l o c k   can  r e m a i n   i n  

s y n c h r o n i z a t i o n   wi th   t he   a c t u a l   d a t a   r a t e   f o r   22  b i t s ,  

no  d a t a   l o s s   w i l l   r e s u l t .   T h i s   i s   b e c a u s e   the  t i m i n g  

b e t w e e n   t he   d a t a   c l o c k   and  t h e   a c t u a l   d a t a   w i l l   n e v e r  

be  o u t   of  s y n c h r o n i z a t i o n .  

T h e r e   a re   v a r i o u s   r e a s o n   why  t h e   r e a d i n g  

r a t e   and  the   w r i t i n g   ( a c t u a l   d a t a )   r a t e   w i l l   d i f f e r .  

F i r s t   of  a l l ,   most  v i d e o   c a s s e t t e   r e c o r d e r s   u s e  

p h a s e - l o c k e d   l o o p s   to  c o n t r o l   r e a d i n g   and  w r i t i n g   h e a d  

s p e e d s .   As  a  r e s u l t ,   t h e   i n s t a n t a n e o u s   r e a d i n g   a n d  

w r i t i n g   s p e e d   may  v a r y   and  t h e   i n s t a n t a n e o u s   w r i t i n g  

s p e e d   can   be  d i f f e r e n t   f r o m   t he   i n s t a n t a n e o u s   r e a d i n g  



s p e e d .   F u r t h e r m o r e ,   the   d a t a   p u l s e s   which  a r e  

a c t u a l l y   s t o r e d   a r e   not   s q u a r e   p u l s e s   as  i l l u s t r a t e d  

but   u s u a l l y   have  s t e e p   s l o p e s .   These   s t e e p   s l o p e s ,   i n  

a d d i t i o n   to  the   FM  m o d u l a t i o n   d e t e c t i o n ,   r e s u l t   i n  

v a r i a t i o n s   in  d e t e r m i n i n g   t h e   e d g e s   of  the  p u l s e s  

r e p r e s e n t i n g   the   d i g i t a l   d a t a   r e s u l t i n g   in  v a r i a t i o n s  

in  the   r e c o v e r e d   p u l s e   w i d t h s .  

In  a d d i t i o n   to  r e s y n c h r o n i z i n g   t h e  

r e c o v e r y   s y s t e m   c l o c k   w i t h   d a t a   t r a n s i t i o n s ,   t h e  

s i g n a l   f o r m a t   a l s o   c o n t e m p l a t e s   a  r e s y n c h r o n i z a t i o n  

p u l s e   101  b e f o r e   the   b e g i n n i n g   of  each  d a t a   p e r i o d   t o  

r e s e t   and  c l e a r   t he   c o u n t e r   used   in  r e c a p t u r i n g   t h e  

d a t a .   In  t he   s i g n a l   f o r m a t ,   r e s y n c   p u l s e   101  i s   p a r t  

of  the   h o r i z o n t a l   s y n c h r o n i z a t i o n   p u l s e s   1 0 2 .  

H o r i z o n t a l   sync   p u l s e   102  i s   p r o v i d e d   as  p a r t   of  t h e  

s i g n a l   f o r m a t   so  t h a t   t he   f o r m a t   is   c o m p a t i b l e   w i t h  

the  v i d e o   c a s s e t t e   r e c o r d e r .   P r e f e r a b l y ,   h o r i z o n t a l  

sync  p u l s e   102  i s   1 . 2 5   m i c r o s e c o n d s   in  l e n g t h   t h e   0 . 2 5  

m i c r o s e c o n d   r e s y n c   p u l s e   101  at  the   end  t h e r e o f .  

R e f e r r i n g   to  the   f i e l d   o r g a n i z a t i o n  

i l l u s t r a t e d   in  F i g u r e   1,  t h e   d a t a   p e r i o d s   b e t w e e n  

v e r t i c a l   sync   p u l s e s   can  be  c o n s i d e r e d   to  d e f i n e   a 

f i e l d   of  two  s e c t i o n s   A  and  B.  For  e r r o r   c o r r e c t i o n  

r e a s o n s   which   w i l l   be  e x p l a i n e d   be low ,   s e c t i o n   B  i s  

the  same  d a t a   as  s e c t i o n   A.  T h e r e f o r e ,   s e c t i o n s   A  a n d  

B  can  be  r e f e r r e d   to  as  a  s i n g l e   p e r i o d   of  d i g i t a l  

d a t a   w h e r e i n   the   f i r s t   h a l f   of  the   d i g i t a l   d a t a   i s   t h e  



same  as  t h e   l a s t   h a l f   of  d i g i t a l   d a t a .   In  o r d e r   to  b e  

c o m p a t i b l e   w i t h   the   v i d e o   c a s s e t t e   r e c o r d e r   c i r c u i t r y  

and,   p a r t i c u l a r l y ,   i t s   c l a m p i n g   c i r c u i t s ,   t he   a v e r a g e  

v a l u e   of  d a t a   o v e r   a  v e r t i c a l   p e r i o d   (16  m i l l i s e c o n d s )  

s h o u l d   be  a p p r o x i m a t e l y   c o n s t a n t   to  p r e v e n t   t h e  

r e c o r d e r   A C - c o u p l e   c i r c u i t s   from  g o i n g   in  to  a 

l i m i t i n g   c o n d i t i o n .   The  l i m i t i n g   c o n d i t i o n   i s  

u n a c c e p t a b l e   f o r   d a t a   r e c o v e r y   b e c a u s e   the   r e c o r d e r  

c l a m p s   r e c o v e r   to  s l o w l y   f o r   the   d a t a   r a t e s   w h i c h   a r e  

c o n t e m p l a t e d   by  t h i s   i n v e n t i o n .   S i n c e   the   d a t a   i n  

s e c t i o n   A  i s   e q u a l   to  t he   d a t a   in  s e c t i o n   B,  a  

c o n s t a n t   a v e r a g e   v a l u e   can  a l w a y s   be  g u a r a n t e e d   b y  

m u l t i p l y i n g   s e c t i o n   A  by  p l u s   one  (+1)  and  m u l t i p l y i n g  

s e c t i o n   B  by  m i n u s   one  ( - 1 )   or  i n v e r t i n g   s e c t i o n   B .  

T h e r e   a r e   o t h e r   m i n o r   m o d i f i c a t i o n s   w h i c h  

may  be  r e q u i r e d   to  p e r m i t   d a t a   s t o r a g e   and  r e t r i e v a l  

by  u s i n g   a  p a r t i c u l a r   v i d e o   c a s s e t t e   r e c o r d e r .   F o r  

e x a m p l e ,   in   mos t   r e c o r d e r s ,   the   a u t o m a t i c   g a i n   c o n t r o l  

and  p r e - e m p h a s i s   c i r c u i t s   may  not   o p e r a t e   p r o p e r l y   a n d  

s h o u l d   be  d i s c o n n e c t e d .  

F i g u r e s   5  and  6  i l l u s t r a t e   in  b l o c k  

d i a g r a m   fo rm  t h e   e r r o r   c o r r e c t i o n   a p p a r a t u s   a c c o r d i n g  

the   the   i n v e n t i o n .   V ideo   c a s s e t t e   r e c o r d e r   5 0 0  

i n c l u d e s   v i d e o   h e a d s   501  which   d e t e c t   t he   s i g n a l  

r e c o r d e d   on  t h e   v i d e o   c a s s e t t e   t a p e .   The  v i d e o   s i g n a l  

is   t h e n   p r o v i d e d   as  an  o u t p u t   502  f rom  r e c o r d e r   500  i n  

the  s i g n a l   f o r m a t   as  i l l u s t r a t e d   in  F i g u r e   1 .  



I n c l u d e d   w i t h i n   r e c o r d e r   500  is  a  m e d i a   d r o p o u t  

d e t e c t o r   503.   Such  d e t e c t o r s   are   w e l l   known  in  t h e  

a r t   and  a re   used   to  d e t e c t   d a t a   t r a n s f e r   p r o b l e m s  

wh ich   o c c u r   b e t w e e n   the  t a p e   and  the   v i d e o   h e a d s   when  

the   r e c o r d e r   i s   in  the   p l a y b a c k   mode.   Such   d a t a  

t r a n s f e r   p r o b l e m s   may  be  the  r e s u l t   of  i m p u r i t i e s   i n  

the   v i d e o   t a p e   m e d i a ,   damaged   med ia   or  d u s t   or  o t h e r  

f o r e i g n   m a t t e r   b e t w e e n   the  media   and  t h e   h e a d .   T h e  

o u t p u t   s i g n a l   p r o v i d e d   by  o u t p u t   502  i s   a p p l i e d   t o  

c i r c u i t   503  f o r   d e t e c t i n g   the   d i g i t a l   d a t a   e n c o d e d   i n  

each   of  t he   d a t a   p e r i o d s   in  s e c t i o n   A  and  s e c t i o n   B .  

The  d e t e c t e d   d a t a   i s   d e l a y e d   by  d e l a y   504  and  p a s s e s  

t h r o u g h   a  w r i t e / d o n ' t   w r i t e   s w i t c h   505  b e f o r e   b e i n g  

s t o r e d   in  b u f f e r   506.   B u f f e r   506  i s   c o n f i g u r e d   t o  

h o l d   one  s e c t i o n   of  d i g i t a l   d a t a   so  t h a t   i t   i s   f i r s t  

l o a d e d   w i th   s e c t i o n   A.  Howeve r ,   b u f f e r   506  i s   n o t  

l o a d e d   d u r i n g   i d e n t i f i e d   p e r i o d s   of  m e d i a   d r o p o u t   a s  

d e t e c t o r   503  e n a b l e s   s w i t c h   504  to  p r e v e n t   w r i t i n g .  

S e c t i o n   B  is   t h e n   w r i t t e n   over   s e c t i o n   A  in  b u f f e r   5 0 6  

e x c e p t   d u r i n g   i d e n t i f i e d   p e r i o d s   of  m e d i a   d r o p o u t .  

The  r e s u l t   is   a  s i g n i f i c a n t   d e c r e a s e   in   t h e   e r r o r   r a t e  

of  t h e   r e c a p t u r e d   d a t a .  

As  shown  in  F i g u r e   6,  s e c t i o n   A  may  s u f f e r  

f rom  med ia   d r o p o u t   507  and  s e c t i o n   B  may  s u f f e r   f r o m  

med ia   d r o p o u t   508.   The  r e s u l t   is  t h a t   s e c t i o n   A  w o u l d  

be  s t o r e d   in  b u f f e r   506  e x c e p t   for   t h e   d a t a   o c c u r r i n g  



d u r i n g   med ia   d r o p o u t   507  in  w h i c h   c a s e   no  d a t a   w o u l d  

be  s t o r e d   in  b u f f e r   506  a t   t h a t   e q u i v a l e n t   a d d r e s s  

l o c a t i o n .   S u b s e q u e n t l y ,   s e c t i o n   B  would   be  w r i t t e n  

o v e r   s e c t i o n   A  as  s t o r e d   in  b u f f e r   506 .   S i n c e   s e c t i o n  

B  d o e s   no t   have   a  media   d r o p o u t   at   t he   same  e q u i v a l e n t  

l o c a t i o n   to  s e c t i o n   A  (and   t he   l i k e l i h o o d   of  such  i s  

s t a t i s t i c a l l y   v e r y   r e m o t e ) ,   s e c t i o n   B  w i l l   o v e r w r i t e  

the   d a t a   s t o r e d   in  b u f f e r   506  i n c l u d i n g   the   m i s s i n g  

d a t a   due  to  med ia   d r o p o u t   5 0 7 .   H o w e v e r ,   when  i t   i s  

t i m e   to  w r i t e   the   d a t a   c o r r e s p o n d i n g   to  media   d r o p o u t  

508  in   b u f f e r   506 ,   s w i t c h   504  w i l l   be  e n a b l e d   t o  

p r e v e n t   t h e   w r i t i n g   of  s u c h   d a t a .   The  r e s u l t i n g  

s e c t i o n   o u t p u t   f rom  b u f f e r   506  would   be  c o m p l e t e   a n d  

w o u l d   be  p r o v i d e d   by  s e c t i o n   B  e x c e p t   f o r   t h e  

i d e n t i f i e d   d r o p o u t s   o c c u r i n g   in  s e c t i o n   B  ( i . e .  

d r o p o u t   508)   wh ich   have  been   p r e v i o u s l y   s t o r e d   i n  

b u f f e r   505  d u r i n g   the   w r i t i n g   of  s e c t i o n   A. 



C l a i m   1.  A  m e t h o d   of  s t o r i n g   d i g i t a l  

i n f o r m a t i o n   on  a  v i d e o   c a s s e t t e   t a p e   u s i n g   a  v i d e o  

c a s s e t t e   r e c o r d e r   by  p r o v i d i n g   an  i n p u t   s i g n a l   to  t h e  

r e c o r d e r   f o r   r e c o r d i n g   on  to  t he   t a p e ,   the   i n p u t  

s i g n a l   r e p r e s e n t i n g   the   d i g i t a l   i n f o r m a t i o n ,   s a i d  

method   c o m p r i s i n g   t he   s t e p s   o f :  

a.  p r o v i d i n g   to  the   r e c o r d e r   as  p a r t   of  t h e  

i n p u t   s i g n a l   a  f i r s t   v e r t i c a l   s y n c h r o n i z a t i o n  

p u l s e   ( V I ) ;  

b.  p r o v i d i n g   to  the   r e c o r d e r   as  p a r t   of  t h e  

i n p u t   s i g n a l   d i g i t a l   d a t a   e n c o d e d   in  "A"  d a t a  

p e r i o d s   ( d a t a   p e r i o d s   1 - 2 5 6 )   b e t w e e n   e a c h   f i r s t  

v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e ,   each   s a i d   d a t a  

p e r i o d   h a v i n g   "B"  b y t e s   of  d a t a   (32  b y t e s ,  

F i g u r e   2 ) ,   w h e r e i n   A  and  B  are   p o s i t i v e  

i n t e g e r s ;   a n d  

c.  p r o v i d i n g   to  the   r e c o r d e r   as  p a r t   of  t h e  

i n p u t   s i g n a l   a  r e s y n c h r o n i z a t i o n   p u l s e   ( 1 0 1 )  

b e f o r e   t he   b e g i n n i n g   of  each   s a i d   d a t a   p e r i o d .  

C l a i m   2.  The  me thod   of  c l a i m   1  w h e r e i n   t h e  

a v e r a g e   v a l u e   of  the   m a g n i t u d e   of  d a t a   b e t w e e n   e a c h  

f i r s t   v e r t i c a l   p u l s e   i s   s u b s t a n t i a l l y   c o n s t a n t  

( F i g u r e   3 ) . -  



Cla im  3.  The  m e t h o d   of  c l a i m   2  w h e r e i n   t h e  

f i r s t   A/2  d a t a   p e r i o d s   i n c l u d e   d a t a   which   i s   e q u a l   a n d  

o p p o s i t e   in  m a g n i t u d e   to  t he   l a s t   A/2  d a t a   p e r i o d s  

b e t w e e n   each   s u c c e s s i v e   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e  

( F i g u r e   6 ) .  

C la im  4.  The  m e t h o d   of  c l a i m   3  f u r t h e r  

c o m p r i s i n g   the   s t e p s   o f :  

a.  p r o v i d i n g   to  t he   r e c o r d e r   as  p a r t   of  t h e  

i n p u t   s i g n a l   a  s e c o n d   v e r t i c a l   s y n c h r o n i z a t i o n  

p u l s e   (V2)  b e t w e e n   the   f i r s t   v e r t i c a l  

s y n c h r o n i z a t i o n   p u l s e   (VI)  and  the  f i r s t   d a t a  

p e r i o d   ( d a t a   p e r i o d   1) ;   a n d  

b.  p r o v i d i n g   to  t he   r e c o r d e r   as  p a r t   of  t h e  

i n p u t   s i g n a l   a  h o r i z o n t a l   s y n c h r o n i z a t i o n  

p u l s e   ( 1 0 2 )   a t   t h e   end  of  e ach   d a t a   p e r i o d .  

C la im  5.  The  m e t h o d   of  c l a i m  4   w h e r e i n  A  

e q u a l s   256  and  B  e q u a l s   3 2 .  

C la im   6.  The  m e t h o d   of  c l a i m   5  w h e r e i n   e v e r y  

o t h e r   b y t e   i s   i n v e r t e d   ( F i g u r e s   2  and  3 ) .  



C l a i m   7.  The  me thod   of  c l a i m   6  w h e r e i n   t h e  

p e r i o d   b e t w e e n   r e s y n c h r o n i z a t i o n   p u l s e s   i s  

s u b s t a n t i a l l y   64  m i c r o s e c o n d s   and  w h e r e i n   e a c h  

r e s y n c h r o n i z a t i o n   p u l s e   has  a  w i d t h   s u b s t a n t i a l l y  

e q u a l   to  or  g r e a t e r   t h a n   0 . 2 5   m i c r o s e c o n d s   ( F i g u r e   1 ) .  

C l a i m   8.  The  v i d e o   c a s s e t t e   t a p e   r e s u l t i n g  

from  the   m e t h o d   of  c l a i m s   1  -   7 .  

C l a i m   9.  A  m e t h o d   f o r   r e c o v e r i n g   d i g i t a l  

i n f o r m a t i o n   on  a  v i d e o   c a s s e t t e   t a p e   u s i n g   a  v i d e o  

c a s s e t t e   r e c o r d e r   by  d e t e c t i n g   an  o u t p u t   s i g n a l   f r o m  

the   r e c o r d e r   as  t he   r e c o r d e r   r e a d s   t he   t a p e ,   t h e  

o u t p u t   s i g n a l   r e p r e s e n t i n g   the   d i g i t a l   i n f o r m a t i o n ,  

s a i d   m e t h o d   c o m p r i s i n g   the   s t e p s   o f :  

a.  d e t e c t i n g   as  p a r t   of  the   o u t p u t   s i g n a l   a 

f i r s t   v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e   ( V I ) ;  

b.  d e t e c t i n g   as  p a r t   of  the   o u t p u t   s i g n a l  

d i g i t a l   d a t a   e n c o d e d   in  "A"  d a t a   p e r i o d s  

( d a t a   p e r i o d s   1 - 2 5 6 )   b e t w e e n   e a c h   f i r s t  

v e r t i c a l   s y n c h r o n i z a t i o n   p u l s e ,   each   s a i d   d a t a  

p e r i o d   h a v i n g   "B"  b y t e s   of  d a t a   (32  b y t e s ,  

F i g u r e   2 ) ,   w h e r e i n   A  and  B  a r e   p o s i t i v e  

i n t e g e r s ;   a n d  



c.  d e t e c t i n g   as  p a r t   of  t he   o u t p u t   s i g n a l   a 

r e s y n c h r o n i z a t i o n   p u l s e   ( 1 0 1 )   b e f o r e   t h e  

b e g i n n i n g   of  each   s a i d   d a t a   p e r i o d .  

C l a i m   10.  The  m e t h o d   of  c l a i m   9  f u r t h e r  

i n c l u d i n g   the   s t e p   of  s y n c h r o n i z i n g   the   e n c o d e d   d a t a  

d e t e c t i o n   to  t r a n s i t i o n s   in  t h e   e n c o d e d   d a t a  

( F i g u r e s   1  and  4 ) .  

C l a i m   11.  The  m e t h o d   of  c l a i m   10  f u r t h e r  

i n c l u d i n g   the   s t e p s   o f :  

a.  i d e n t i f y i n g   (by  503)   p a r t s   of  the   o u t p u t  

s i g n a l   which   a re   t h e   r e s u l t   of  media   d r o p o u t s  

( 5 0 7 ,   5 0 8 ) ;  

b.  w r i t i n g ,   e x c e p t   d u r i n g   s a i d   p a r t s   r e s u l t i n g  

f rom  i d e n t i f i e d   m e d i a   d r o p o u t s ,   t he   d i g i t a l  

d a t a   e n c o d e d   in  t h e   f i r s t   A/2  d a t a   p e r i o d s   i n t o  

a  b u f f e r   ( F i g u r e   6,  FIELD  A);  a n d  

c.  w r i t i n g ,   e x c e p t   d u r i n g   s a i d   p a r t s   r e s u l t i n g  

f rom  i d e n t i f i e d   m e d i a   d r o p o u t s ,   the   d a t a  

e n c o d e d   in  the  l a s t   A/2  d a t a   p e r i o d s   in  to  t h e  

b u f f e r   at  the   same  b u f f e r   l o c a t i o n s  

c o r r e s p o n d i n g   the   t h e   d a t a   in  the   f i r s t   A / 2  

d a t a   p e r i o d s   ( F i g u r e   6,  FIELD  B ) .  



C l a i m   12.  An  a p p a r a t u s   ( F i g u r e   5)  f o r  

r e c a p t u r i n g   and  d e c o d i n g   at   l e a s t   one  p e r i o d   o f  

d i g i t a l   d a t a   s t o r e d   on  a  v i d e o   c a s s e t t e   t a p e   as  a 

s i g n a l ,   s a i d   a p p a r a t u s   c o m p r i s i n g :  

a.  a  v i d e o   c a s s e t t e   r e c o r d e r   (500)   f o r   r e a d i n g  

the   t a p e ,   d e t e c t i n g   the   s i g n a l   and  p r o v i d i n g   a n  

o u t p u t   s i g n a l   c o r r e s p o n d i n g   to  the  d i g i t a l   d a t a ;  

b.  a  med ia   d r o p o u t   d e t e c t o r   ( 503)   a s s o c i a t e d  

w i t h   s a i d   r e c o r d e r   f o r   i d e n t i f y i n g   p a r t s   of  t h e  

o u t p u t   s i g n a l   wh ich   a re   t he   r e s u l t   of  m e d i a  

d r o p o u t s ;  

c.  means   ( 5 0 3 )   f o r   d e t e c t i n g   the  d i g i t a l   d a t a  

r e p r e s e n t e d   by  t he   o u t p u t   s i g n a l ;  

d.  means   ( 5 0 4 ,   505 ,   506,   FIELD  A)  f o r   s t o r i n g  

the   f i r s t   h a l f   of  e a c h   p e r i o d   of  d i g i t a l   d a t a  

in  a  b u f f e r   e x c e p t   s a i d   p a r t s   r e s u l t i n g   f r o m  

i d e n t i f i e d   m e d i a   d r o p o u t s   d e t e c t e d   by  s a i d  

m e d i a   d r o p o u t   d e t e c t o r ;   a n d  

e.  means   ( 5 0 4 ,   505 ,   506,   FIELD  B)  f o r   s t o r i n g  

t he   s e c o n d   h a l f   of  each   p e r i o d   of  d i g i t a l   d a t a  

in  t h e   b u f f e r   at  t he   same  b u f f e r   l o c a t i o n s  

c o r r e s p o n d i n g   to  t he   f i r s t   h a l f   of  each   p e r i o d  

e x c e p t   s a i d   p a r t s   r e s u l t i n g   from  i d e n t i f i e d  

m e d i a   d r o p o u t s   d e t e c t e d   by  s a i d   med ia   d r o p o u t  

d e t e c t o r .  
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